With the deepening of reform and opening up in China for the past three decades, people's living standards have been improved, and the quality and hygiene of food have been paid more and more attention. The use of scientific methods to optimize the inspection of resource allocation, and to strengthen the management of food safety risks, is a major issue related to the people's welfare. In this paper, we will statistically analyze the safety risks of fresh vegetables in Shenzhen, and establish the model to analyze and obtain the image of sample variance. The statistical analysis of this study can lay the foundation for the food sampling inspection program to meet the needs of different levels of monitoring work to improve the efficiency and quality of food safety control.
INTRODUCTION
Food safety is a crucial national issue, which should be considered thoroughly. With the pace of China's reform and opening up for over three decades, people's living standards have been improved, food quality and health conditions have caught much more attention. Any major food safety incident will not only bring great harm to the people, but also will hurt the credibility of the government. The use of scientific methods to optimize the inspection of resource allocation, and to strengthen the management of food safety risks, is a major issue related to the people's welfare. The international practice is to assess the potential risks of different types of food and of testing projects and to develop targeted supervision and inspection programs and regulatory systems based on the assessment results to ensure that high-risk products and projects are effectively regulated.
The main reason for the outbreak of food safety is that the information of food market is asymmetric, enterprises have sufficient motivation and conditions to use their own information advantage to seek illegal profits. Since most foods have a credence attribute [1] , consumers are often hard to identify the true quality of food before purchasing or even after consumption, and the food market has a serious adverse choice [2] . Because it is impossible to identify whether the enterprise is inferior, and the consumers paying will remains at low level, corporate earnings cannot make up for the production of high-quality food, as a result, high-quality food is easy to be 'expelled' out of the market by low quality food. _________________________________________ Kunya Wu, 1 College of Mathematics and Physics, Bohai University, Jinzhou 121000, China, 815387959@qq.com.
On the other hand, because consumers are difficult to directly observe the production behavior of enterprises, some enterprises under the driving of interests will use unequivocal means to reduce costs, even if the use of technology or raw materials will endanger the health of consumers and will even cause fatal results, which is the extremely serious moral hazard [3] . Food market information asymmetry leads to huge transaction costs, seriously reducing market efficiency [4] . Therefore, the efficient food safety regulation is an indispensable prerequisite for the effective operation of the food market [5] .
At present, the population of Shenzhen is still increasing, many types of fresh vegetables are coming into the consumer market via multi-channel. However, the differences in origin, different production management and many other factors keep challenging the traditional management and supervision approaches of safety management. Based on this, it is necessary to design a set of Shenzhen fresh vegetable sampling inspection program to meet the needs of different levels of monitoring work to improve the efficiency and quality of food safety control. In this study, the safety risk of fresh vegetables in Shenzhen will be analyzed statistically. At the same time, the model is established to analyze and obtain the image of sample variance.
EMPIRICAL RESULTS
In this study, we collected and analyzed the rate of qualified products for planting products of 2016.01-2017.03 for 15 months in Shenzhen. The SPSS software was used to estimate the time series, that is, the curve-fitting of linear, cubic, power, and exponent. The empirical results are shown in Table 1 .
The Cubic curve has the highest goodness of fit (the statistical value is 0.444) in the selected four curve functions. So we chose the Cubic curve to fit the change rate of the qualified rate of the products in each month in Shenzhen, and Figure 1 compares the observed values with the predicted values of various function models. From Figure 1 we can see that the three curves can be used to fit the products qualified rate in Shenzhen during 2016.01-2017.03. From the three fitting curves, we can speculate that the qualified rate of vegetables in Shenzhen will continue to show a downward trend in the future, therefore, the relevant departments should take effective measures to improve the quality of fresh vegetables regulation.
In order to determine the factors of the sample inspection model, we collected the relevant pass rate data on the website of the Shenzhen Market and Quality Supervision and Management Commission (Including the qualified rate of vegetables in Shenzhen, the qualified rate of different types of vegetables, and top ten areas of planting products sampling rate during July 2016 to March 2017), the data is as shown in Table  2 .
Based on the data in Table 2 , we use Y to represent the observation rate of the qualified rate of various vegetables in Shenzhen, and as the observation rate of the average pass rate per month in the ten districts, and as the average monthly pass rate of vegetables per month, we can establish Linear regression model as: 
In order to ensure the accuracy of the prediction model, we use SPSS software for linear regression, the empirical results show that R square is 0.933, the specific results are shown in Table 3 :
From the results in Table 3 , we can get that the average pass rate per month in each district is, the average monthly pass rate of vegetables per month, is significantly correlated with the rate of qualified vegetables for each month.
The regression equation
has better fitting (0.933). Therefore, it can be considered that the average pass rate per month in the ten districts and the pass rate of various types of vegetables are the two regression variables of the regression equation, and the other factors that affect the volatility of the pass rate can be neglected. Therefore, when it comes to the sampling test program of fresh vegetables, we can take consideration from the perspectives from different types of vegetables, and different areas.
Modeling preparation
First of all, we divided the common fresh vegetables into eight categories: melons, beans, eggplant, aquatic species, brassica, leafy vegetables, bulbs, and rhizomes. Secondly, the hierarchical sampling model is selected because the stratified sampling is more accurate from the overall estimation of the sample. Then, we need to ensure the reliability of the test error. We utilized the unbiased estimate (unbiased estimate: the mathematical expectation of the estimator is the estimated parameter, then this is the unbiased estimate) statistical probability principle, In the systematical error test, the image is drawn according to the variance of the total sample and the number of samples extracted, and the stratified sampling model is simulated in the form of graph. The following is an introduction to the unbiased estimate:
Assuming that the total amount of fresh vegetable food is N, the fresh vegetable food is divided into (layers according to the above eight categories; the factors that affect the safety of fresh vegetable food are divided into) layer.
Here we divide the stratification sampling process into two phases: 1) Sampling eight major fresh vegetable foods, and assuming that the overall level of the unit index mathematical expectations is m  , and the variance is
The number is the number of vegetables on layer, hence we can get the equation:
2) Then, we set the number of samples selected as m n , mi X is the -th value of the unit value of the -th layer, while mi X indicating the value of the -th unit of the layer sample.
Model establishment
Since there are various types and bathes of vegetables, the process from production to sales of is quite complicated, and it is not easy for quality inspection departments to test the overall condition of the quality, as a result, sampling at some extend is the only way to supervise the vegetable market. Therefore, we established a reasonable hierarchical sampling model, by calculating the overall variance and sample variance to get the relatively accurate overall situation through the partial sample.
First of all, according to the preparation of the model we can get conclude the unit index mathematical expectations from the overall level, and the variance, the formula is as follows, Unbiased estimation is the expected value of the parameter estimate of the parameter equals to the true value of the parameter. The mathematical expectation of the estimator is equal to the estimated parameter, and this is called an unbiased estimate. The principle of gradual application is used so that the required parameter estimates are closer to the estimated parameters and the system error is minimized. According to the principle of variance analysis, after the overall stratification, the overall variance can be solved for two parts: one of the layer is the internal variance, and another part is the interlayer variance. Since the layers and layers are independent of each other when it comes to stratified sampling, the variance of the stratified sampling is only related to the layer. Therefore, the variance in the stratified layer can reduce the overall variance, so as to improve the efficiency and quality of vegetable food sampling.
According to the above theory, we can use (4) as the objective function, where the actual index value is represented; by figuring out the minimum variance of the sample can minimize the system error, and ultimately make the sampling results closer to the true value.
Model Solving and Result Analysis
According to the function, we can get: According to Figure 2 , we can conclude that the bigger the sampling amount, the smaller the variance, the more stable the results of the stratified sampling, the closer to the true value, hence the higher the sampling efficiency and the quality.
CONCLUSION
In this paper, we designed a set of fresh vegetable sampling test program in Shenzhen to meet the needs of different levels of monitoring work and to improve the efficiency and quality of food safety control according to the principle of scientific statistical deduction. Yet this study also has some limitations, which is mainly about the availability of data. The error of overall method of estimating the sample will be infinitely small when the sample infinitely tends to be overall, and the monthly data we get from the official website is not complete. Hence there must be inevitable error. At the same time, some of the data sources and estimates of the model may have some deviation from the actual, which will result in the model error.
